Spiroepoxide dithianedioxides [1] has been successfully synthesised in only one diastereomeric form [2] . These novel structures can potentially be used in the synthesis of some important biologically active compounds, such as aza β-lactams and diaminopimelic acids. This spiroepoxide 1 has been succesfully applied to the synthesis of racemic [3] and asymmetric [4] aza β-Lactams. The ring opening of epoxide 1a with bis-nuclephiles can also be applied to the synthesis of diaminopimelic acid and this work has been submitted for publication [5] . Using a bis-nucleophilic moiety with different reactivity has been described in the ring opening of epoxide 1. In this case the more reactive nucleophilic substituent should ring open the epoxide, and then the other less reactive nucleophile should react in an intramolecular fashion. One of the examples involved the addition of (R, R) pseudoephedrine to 1a [6] , leading to two diastereomeric products, 4 and 5 which were obtained in a diastereomeric ratio of 8:1. This research was aimed to apply this method to the ring opening of epoxide 1 with the amino alcohol, 2-amino-2,2-diphenylethanol 6 [7] . The nitrogen nucleophile would be expected to open 1 before the hydroxy group reacts with the activated carbonyl group, resulting in formation of the morpholine derivative 7 (Scheme 3). 
Material and Method
2.1. Synthesis of 2-Amino-2,2-diphenyl ethanol 6 [7] α,α-Diphenyl glycine (4.09 mmol, 930 mg) was added to a stirred suspension of LiAlH 4 (16.36 mmol, 620 mg) in dry THF (45 mL). The reaction mixture was heated to reflux at 80°C for 6 h. After cooling down, KOH (56 mg in 0.5 mL H 2 O) was added and 5 min later H 2 O (1.0 mL) was added. The reaction mixture was heated to reflux for 2 h and filtered through celite. The solvent was evaporated under vacuum. The crude product was recrystalized from DCM/hexane to yield 6 as a white crystalline product (636 mg, 73 %), R f (10 % EtOH/CHCl 3 
Synthesis of (3S)-Phenethyl-5, 5-diphenylmorpholin-2-one 9b using epoxide (+)-1b (10.56 mmol, 3.0 g)
The reaction mixture was stirred at reflux for 24 h and then the solvent was removed under reduced pressure. Flash column chromatography (100 % CHCl 3 ) yielded the morpholine compound 9b. Recrystallization from DCM/hexane gave 9b as a white crystalline solid (1. 
General procedure for the synthesis of the phenylmorpholine compounds
Method A: (R)-(-)-2-Phenylglycinol (0.47 mmol, 64.5 mg) in DCM (2 mL) was added to a solution of epoxide (+)-1 (0.39 mmol) in DCM (2 mL). The reaction mixture was stirred at reflux for 24 h and finally the solvent was removed under reduced pressure.
Method B: (S)-(+)-2-Phenylglycinol (1.13 mmol, 155 mg) in DCM (15 mL) was added to a solution of epoxide (+)-1 (0.94 mmol). The reaction mixture was stirred and refluxed for 21 h. The solvent was then removed under reduced pressure.
Synthesis of (3S), (5R)-Diphenylmorpholin-2-one 20a
Method A, using epoxide (+)- 
Synthesis of (4S)-Methyl-(3S)-phenethyl-5-phenylmorpholin-2-one 25
The morpholin 21b (0.11 mmol, 31 mg) was dissolved in methanol (10 mL). Palladium hydroxide (33 mg) and trifluoroactic acid (55 µL) was added to the stirred solution. The resultant mixture was stirred under hydrogen at room temperature for 18 h. 
Results and Discussions

Synthesis of the amino alcohol 6
Synthesis of the amino alcohol that would be required for the ring opening of epoxide 1 was carried out following the Newman procedure, [7] and involved the reaction of 2-amino-2,2-diphenyl-carboxylic acid 8 in THF with the reducing agent LiAlH 4 to yield amino alcohol 6 in good yield (Scheme 4). In parallel with these studies, we needed to establish which nucleophile was to be employed in the ring opening of the spiro-epoxide to allow ready access to the amino acid moiety. It was decided to investigate amino alcohols in which the amino group was α to an aryl group so that deprotection could be effected.
A solvent study was realised for the reaction of amino alcohol 6 with epoxide 1 (Scheme 5). The reactions were carried out with six different aprotic solvents. The best yield was obtained when CH 2 Cl 2 was used as the solvent. When DMF was used, no expected product was formed, only decomposition products were observed by TLC (Table  1) . Due to the slow rate of reaction, the mixture was heated in an attempt to shorten the reaction time from 3 days to 24 hours, using DCM as solvent. The reaction conditions were applied to both the racemic and enantiopure epoxides 1. The reaction gave the product in moderate yield and excellent ees (Scheme 6). In order to carry out this, morpholine 9 was subjected to various conditions (a-g), but none gave the amino acid 14. Instead, the reactions generated the protonated product (a, d and g) [8] , starting material (f) [9, 10, 11, 12] , decomposition of starting material (b) [13] or some unidentifiable compounds (c and e) [14] . It was assumed, from the above results, that the C-N bond was too strong to be cleaved. To make this bond weaker, attempts were made to introduce electron-withdrawing groups on the nitrogen of the morpholine compound 9. Reactions were done to protect the nitrogen with either a Boc-group or TFA-group [15] or acetate-group [16] but none of them could be formed and only the starting material was recovered in each case. Considering the results obtained, we could conclude that the morpholine compound 9 was too hindered and it was impossible to cleave the C-N bond or to perform reactions on nitrogen.
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We envisaged on the opening of the epoxide with an amino alcohol containing only one phenyl group in order to reduce the steric hindrance. This would hopefully result in easier C-N bond cleavage of the morpholine moiety. Epoxide 1 ring was opened using commercially available (R)-(-)-2-amino-glycinol 18 and (S)-(+)-2-amino-glycinol 19 in DCM at room temperature to give low yields of 20 and 21 as single diastereomers (Scheme 12). In this study, problems arose in the reaction between epoxide 1 and (S)-(+)-2-aminoglycinol 19. TLC monitoring showed weak spots of the product, but it was hard to tell from 1 H-NMR if only a single diastereomer was formed because there appeared to be many impurities in the reaction mixture, making structural assignment very difficult.
There was concern about the enantioselectivities of products 20 and 21 as it was assumed that if a single diastereomer formed it could be assumed that only one enantiomer was obtained because there is no epimerisation of the (R)-(-)-2-amino-glycinol Harwood [17] used hydrogenation to cleave the C-N bond in similar morpholine rings and this condition was applied to our substrate. However, the hydrogenation reaction of morpholine compound 21b did not give a good result. The only product that formed was the nitrogen-methylated product 25. This was assumed to be due to the reaction of palladium with methanol 26, formed formaldehyde insitu, which reacted with 21b to form iminium salt 28. Hydrogenation only gave 25 in 33 % yield. The outcome was surprising as very similar system (Scheme 14) had been reduced uneventfully by Harwood. Although the reduction could have been conducted in a different solvent to avoid this allylation, neither time nor material was available. 
Conclusion
The ring opening of epoxide 1 has demonstrated that these epoxides can be used to synthesize enantiomerically and diastereomerically pure morpholine compounds 19, 20 and 21. Due to the steric hindrance of 19, it is difficult to conclude at this stage whether spiroepoxide is an appropriate intermediate for the synthesis of the amino acids and furthermore, diaminopimelic acid.
